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(54) MANUFACTURE OF COLOR FILTER 

(57)Abstract: 

PURPOSE: To provide a color filter which has a high light-shielding black matrix and also is 
excellent in surface flatness by coating a black matrix forming solution, after picture elements 
of a plurality of colors, and a repulsive layer having water repellency to the black matrix forming 
solution have been laminated in this order on a light transmissible base. 

CONSTITUTION: Picture elements of a plurality of colors that have been patterned on a light 
transmissible base and a repulsive layer that has a pattern comforming to the picture elements 
on the picture elements are laminated in this order. Then, a black matrix forming light-shielding 
agent is mixed and the solution colored mainly to black is coated thereon. The repulsive layer 
has such a characteristic that it has a large oil repellency or water repellency to this black 
matrix forming solution, so that the black matrix forming solution is repelled in the repulsive 
layer part and does not adhere thereto, and the solution can be coated only on the picture 
element space part where there is no repulsive layer. Thereafter, by drying it, a color filter 
having a desired black matrix can be manufactured 
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* NOTICES * 

Japan Patent Office is not responsible for 
any damages caused by the use of this 
trans lation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be 
translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 
[Claim(s)] 

[Claim l] It is the manufacture approach 
of the color filter which is the pattern 
which was in agreement with the pixel 
and this pixel of two or more colors 
patternized so that it might have a gap 
for black matrices on a light-transmission 
nature substrate, and is characterized by 
tx) form a black matrix in this pixel gap by 
applying this solution for black matrix 
formation after oil-repellent **** carries 
out the laminating of the repulsion layer 
which has a water-repellent operation to 
this order to the solution for black matrix 
formation. 

[Claim 2l The manufacture approach of 
the color filter according to claim 1 which 
applios rhe repulsion layer solubilized by 
exposure on the occasion of (brmatjon of a 
repulsion layer on the light iransmission 
nature substrate with which i.ho pixel 
patternized beforehand is fornnMl. and is 



characterized by to form the repulsion 
layer which performed exposure and a 
development from the hght transmission 
nature substrate side by the 
photolithography method, and was in 
agreement with this pixel pattern by 
using this pixel as a pattern mask. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to the manufacture approach of 
the high low cost color filter for liquid 
crystal displays of display quality in more 
detail about the color filter used for a 
liquid crystal display component. 
[0002] 

[Description of the Prior Art] Generally, 
the color filter for liquid crystal displays 
consists of many pictwe elements by 
making into 1 picture element the pixel of 
green [ which were formed on the light 
transmission nature substrate / the red 
and green ], and blue in three primary 
colors. And between each pixel, in order 
to raise display contrast, 
protection from -light fields generally it 
is black and called the black matrix) with 
fixed width of face, such as the shape of 
tlie shape of a stripe and a grid, are 
prepared. 

[0003] The conventional color liUer uses 
the black matrix beforehand patternized 
by tJie photxilithography mo^thod, and is 
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formed with the metal thin film which 
consists of a detailed pattern in many 
cases. As a metal used for this hlack 
matrix, there are Cr, nickel, aluminum, 
etc. and the vacuum thin film forming 
methods, such as a spatter and a vacuum 
deposition method, are widely used as 
that formation approach. Next, in order 
to form a detailed pattern, after forming 
the pattern of a photoresist, a metal thin 
film is usually etched by using this resist 
pattern as an etching mask by the 
technique of a photolithography. 
According to this process, the detailed 
pattern of the metal thin film which is in 
agreement with the detailed pattern of a 
photoresist can be formed. 
[0004] Moreover, it is common to form 
using the technique of a photolithography 
as an approach of forming a pixel, and the 
approach of forming a coloring part as the 
manufacture approach of low cost by 
print processes and the ink jet method 
else [, such as an approach of dyeing a 
dyeable medium, an approach using a 
pigment-content powder photosensitivity 
constituent, and an electrodeposition 
process using the electrode which carried 
out patljerning, ] also has it. 
[0005J 

[Problem(s) to be Solved by the 
Invention] However, the black matrix 
formed with the metal thin film has a 
high manufacturing cost in the process 
which forms a metal thin film, and it has 
becomo the cause of raising ihe price of 



the color filter itself. Furthermore, since 
the reflection factor was high, the 
reflected hght from Cr side of Cr 
generally used as a metal thin film for 
black matrices was also strong, and when 
a color filter was built especially into the 
display of a transparency mold, it had the 
problem of spoiling display grace 
remarkably in the strong location of 
outdoor daylight. Although the method of 
preparing a layer like chromic oxide 
between Cr and a light transmission 
nature substrate is proposed in order to 
reduce this reflected light, the 
manufacturing cost of a black matrix will 
increase further and is not desirable from 
the point of a cost cut. 
[0006] For this reason, the resin colored 
by the protection-from-light agent, for 
example is patterning-ized, or after 
carrying out patterning of the resin of a 
tingibihty, it is dyed black, and after 
forming a black matrix, the method of 
forming the pixel of two or more colors 
and manufacturing a color filter is 
proposed. However, by these approaches, 
in order to obtain sufficient 
protectionfrom-light natxire, it is 
necessary to thicken thickness of a black 
matrix. However, in the formation 
approach of the conventional color filter, 
the pixel is formed so that it may lap a 
little not only the original pixel field 
section but on the protection-from-light 
field section, i.e., a black matxix, 
therefore a difference arises in iJie total 
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thickness in the original pixel field 
section and the original black matrix 
section, and the surface smoothness on 
the front face of a color filter gets very 
bad. Therefore, it had the problem of 
being very difficult that it is compatible 
in the black matrix which has sufficient 
protection-from light nature, and good 
surface surface smoothness. 
[0007] The place which this invention 
was originated in view of many faults of 
this technique, and is made into the 
purpose is to offer the approach of 
manufacturing the color filter which has 
the black matrix of high 
protection-from -light nature, and was 
excellent ia surface surface smoothness. 
[0008] 

[Means for Solving the Problem] The 
pixel of two or more colors patter nized so 
that the purpose of this this invention 
might have a gap for black matrices on a 
light transmission nature substrate, By 
the pattern which was in agreement with 
this pixel, and after [ and ] oil-repellent 
**** carries out the laminating of the 
repulsion layer which has a 
water-repellent operation to this order to 
the solution for black matrix formation. It 
is attained by applying this solution for 
black matrix formation by the 
manufacture approach of the color filler 
characterized by forming a black matrix 
in this pixel gap. 

[0009] That is, rJiis invention tends to 
manufacture (.he black matrix for color 



filters by the following manufacture 
approaches. First, the laminating of the 
repulsion layer which has the pattern 
which was in agreement with the pixel on 
the pixel of two or more colors 
patternized on the light transmission 
nature substrate and a pixel is carried 
out to this order. Next, the solution which 
mixed the protection-from-light agent for 
black matrix formation, and was mainly 
colored black is applied on this. Since 
[ which is a water-repellent operation 1 
the solution for black matrix formation is 
crawled [ therefore ] by part for a 
repulsion layer size by having the 
becoming property, it does not adhere to 
oil-repellent but this repulsion layer 
can make a solution apply only to a pixel 
gap part without this repulsion layer to 
the solution for this black matrix 
formation, then, the thing to dry a 
desired black matrix can be 
man\ifact\ired. By the manufacture 
approach of this invention, when only a 
predetermined amount applies the 
solution which mixed the 
protection-from-light agent in 
predetermined concentration, it is 
possible to make thickness of the black 
matrix section equivalent to the 
thickness of the pixel section, and tlie 
color filter which was easily excellent in 
surface surface smoothness can be 
manufactured. Moreover, since the 
thickness of a pixel is comparatively tliick, 
it can make sufficiently high 
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protection-from light nature of a black 
matrix. 

[0010] Hereafter, it explains to a detail 
further. First, especially as a light 
transmission nature substrate used for 
this invention, it is not hmited and a film 
or a sheet of glass and plastics etc. is used 
preferably. 

[OOll] Next, the pixel of two or more 
colors is formed on a light transmission 
nature substrate. The ingredient of each 
pixel, especially the pattern formation 
approach,, etc. are not limited, and can 
apply a well-known ingredient and the 
manufacture approach. The colors of a 
pixel are red, blue, and green and are 
usually colored by the coloring agent. As 
a coloring agent used for a pixel, an 
organic pigment, an inorganic pigment, a 
color, etc. can be used suitably, and 
various additives, such as an ultraviolet 
ray absorbent, a dispersant, and a 
leveling agent, may be added furthier. As 
an organic pigment, a phthalocyanine 
system, a horse mackerel lake system, a 
condensation azo system, the 
Quinacridone system, an anthraquinone 
system, a perylene system, a peri non 
system, etc, are used suitably. Moreover, 
as resin used for a pixel, ingredients [, 
such as animal protein resin which can be 
dyed ], such as epoxy system resin, 
acrylic, polyimide system resin, urethsne 
system resin, polyester system resin, 
polyvinyl system resin, and gelalvin, can 
use. As the coloring approach, a coloring 



agent is colored into these resin by 
approaches in which it is made to 
distribute or dissolve, such as an 
approach and dyeing. There is the 
approach of forming a coloring part by 
print processes or the ink jet method as 
the manufacture approach of low cost 
besides being the approach of dyeing the 
dyeable medium formed using the 
technique of a photolithography as an 
approach of forming the patternized pixel, 
an approach using a pigment-content 
powder photosensitivity constituent, an 
electrodeposition process using the 
electrode which carried out patterning, 
etc. As for the configuration of each pixel, 
it is common that patterning is carried 
out to the shape of the shape of the shape 
of a stripe and a mosaic and a triangle etc. 
Moreover, between each pixel, the about 
10- lOO-micrometer tooth space is usually 
provided, and a black matrix is formed in 
this pixel gap at a back process. 
[0012] Next, the repvJsion layer of the 
pattern which was in agreement with the 
pixel is formed on the pixel patternized 
by doing in this way. When the solution 
for black matrix formation which mixed 
the protection from -light agent at degree 
process is applied as a repulsion layer, to 
the solution, sufficient oil-repellent **** 
has a water-repellent operation, crawls 
the solution for black matrix formation, 
and has resilience by which the solution 
solution does not remain on a repulsion 
layer at least. That is, as a repulsion 
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layer, it is desirable for the reducing 
contact angle for black matrix formation 
to have preferably 20 degrees or more of 
40 degrees or more of resilience 80 
degrees or more still more preferably. 
[0013] After the photopolymer and 
oil-repellent **** for pattern formation 
carry out the laminating of the 
nonphotosensitivity resin which is a 
water-repellent operation and which 
becomes size to this order as an example 
of the formation approach of a repulsion 
layer, for example. The approach by 
which a photopolymer and oil-repellent 
**** are called the so-called hft-oflf 
method which patternizes to coincidence 
the nonphoto sensitivity resin which is a 
water-repellent operation, and which 
becomes size by the photolithography 
method, oil-repellent **** - a 
water-repellent operation size, after 
carrying out the laminating of 
nonphotosensitivity resin and the 
photopolymer for pattern formation to 
this order By usiag as a mask the 
photopolymer which patternized the 
photopolymer by the photolithography 
method and patternized it after that first, 
oil repellent **** has the approach of 
removing a photopolymer, after etching 
the nonphotosensitivity resin which is a 
walker-repellent operation and which 
becomes size. 

10014] As a photopolymer for pattern 
(brmatjon, there are photolysis mold 
re.sin. an optical bridge formation mold 



photopolymer, photopolymerization mold 
resin, etc., and what is used as a positive 
resist, negative resist, a printing plate, 
etc. as objects for manufacture, such as 
IC and LSI, can use it suitably. As 
photolysis mold resin, there are some 
which blended the 

naphthoquinonediazide compound with 
cresol novolak resin, for example, and a 
photosensitive constituent, 
photosensitive polyamic acid liquid, etc. 
which use as a principal component the 
monomer which has an ethylene nature 
unsatvirated bond, oligomer, a polymer, 
and the initiator that generates a radical 
by ultraviolet rays as an optical bridge 
formation mold photopolymer are used 
suitably. 

[0015] The resin containing atoms, such 
as silicon, a fluorine, etc. with surface 
energy low as nonphotosensitivity resin 
whose oil-repellent **** is a 
water-repellent operation and which 
becomes size, is used suitably. For 
example, fluororesin, such as vinylidene 
fluoride and vinyl fluoride, 3 fluoride 
ethylene, etc. these copolymers, or 
tetrafluoroethylene, a copolymer with 
other polymers, etc. is suitably used for 
the silicone resin containing the siloxane 
component which has organic silicone in 
a principal chain or a side chain, and has 
the chain structure or cyclic structure, 
silicone rubber, and others. 
[OOlGl Moreover, what was distributed or 
disKolvod can use respectively suitably 
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the ingredient whose oil-repellent **** is 
a water-repellent operation and which 
becomes size to the solution for black 
matrix formation into the various 
nonphotosensitivity resin usually used, 
such as the epoxy system resin which 
oil-repellent **** does not show a 
water-repellent operation, acrylic, 
polyimide system resin, urethane system 
resin, polyester system resin, poljrvdnyl 
system resin, and gelatin. The ingredient 
which is a water-repellent operation and 
which becomes size has [ oil*repelIent 
**** ] a desirable ingredient containing 
atoms, such as a fluorine, silicon, etc. 
with low surface energy. As an ingredient 
which is a water-repellent operation and 
which becomes size, oil-repellent **** 



containing a fluorine atom has the 
polymer and oligomer which consist of 
tetrafluoroethylene, and since it is 
insoluble to a solvent, it is suitable for 
making it distribute as a particle in a 
repulsion layer, the radical which 
contains a fluorine atom in 
intramolecular as a low molecular weight 
compound in addition to this, and a 
hydrophilic property - and or what has 
a lipophilic group is suitable, and as what 
has these molecular structures, what is 
known, for example as a fluorochemical 
surfactant is used sxiitably, . and is 
expressed with general formula (l) - (6). 
[Formvda l] 



Rf-Z (1) 

Rf-X-R'" (2) 

Rf-X-Rf (3) 

Rf-X-R-Z (4) 

(Rf-X-R)-Y-(R'-X'-Rf) (5) 
R" R" 

m (6) 

c=o C=sO 

6 6 

I i 
R'» Rf 

Rf.Rf : 7Jl/*nT;^^Jl/^ (Rf.Rfttra— Ct>|% j5j^-C VI Xij^ J: v») 
Z ; -S03H,-COOH,-OH,-NH2rS02NH2,-CONH2, -SOg NH/.-COO NH, 

x,x'i5 X try : -coo-,-ocoo-,-conr"-,-oconr"-, 

-S02NR''-,-S02-.-S020-.-0-.-NR\-S-. 
-CO. -OSOaO-.-OPOpKOO- 
(X.X'fe J: t/fYti PI— c M'Sr o T T * J: v^) 
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Furthermore, as the polymer of solvent 
fusibility, and oligomer, vinylidene 
fluoride and vinyl fluoride, 3 fluoride 
ethylene, etc. tihese copolymers, 
tetrafluoroethylene, a copolymer with 
other polymers, etc. are suitable. 
[0017] oil- repellent **** - a 
water-repellent operation size ■ a 
technique well-known as an approach of 
distributing or dissolving an ingredient 
into nonphotosensitivity resin - it can 
use - the inside of resin and a solvent - 
oil*repellent **** - a water-repellent 
operation - size - an ir^edient is mixed, 
and it is made to distribute by distributed 
in a plane one, such as a ball mill, or is 
made to dissolve with churning 
equipment 

[0018] As the formation approach of a 
repulsion layer, oil -repellent **** can also 
use the approach of patternizing this by 
the photolithography method and 
obtaining a repulsion layer behind a 
laminating on the light transmission 
nature substrate with which the 
patternized pixel is formed in the 
photopolymer which is a water-repellent 
operation, and which becomes size, 
besides this, oil-repellent **** a 
water-repellent operation size • the 
inside of the photopolymer for I as a 
photopolymer / above-mentioned ] 
pattern formation -• oil-repellent**** a 
water-repellent operation -- size ■ the 
thing and oil-repellent **** in which the 
ingredient, whs distributed or dissolved 



similarly - a water-repellent operation - 
size photosensitivity was made to give 
resin, it is the photopolymer which 
contains atoms, such as silicon, a fluorine, 
etc. with low surface energy, and a thing, 
fluororesin, etc. which have organic 
silicone in a principal chain or a side 
chain are used suitably. 
[0019] moreover, oil-repellent **** •• a 
water-repellent operation -- size heat 
treatment sufficient [ when an ingredient 
is distributed or dissolved into 
photosensitivity and nonphotosensitivity 
resin and a repulsion layer is formed 1 
before applying the solution which mixed 
the protection-from-hght agent 
carrying out a repulsion layer front face 
-- oil-repellent **** - a water-repellent 
operation " size •• it is effective to deposit 
an ingredient on a front face, heat 
treatment temperature 
photosensitivity and nonphotosensitivity 
resin, and oil-repellent **** a 
water-repellent operation size more 
than the glass transition temperature of 
an ingredient - desirable •• usually 100 
degrees C or more 150 degrees C or more 
are 200 degrees C or more more 
' preferably still more preferably. 
[0020] As a laminated layers method of a 
repulsion layer, DIP spreading and tlie 
rotation applying methods other tlian a 
roll coater, such as HOERA and a spinner, 
are used suil-ably. 

[0021] After usually exposing from a 
light-transmission nature substralx^ .side 
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by using the patternized pixel part as a 
pattern mask, using the 
photolithography method as an approach 
of processing a repulsion layer into the 
pattern which was in agreement with the 
pixel, a development performs, there is 
the approach of forming a repulsion layer 
in the shape of [ desired ] a pattern on 
this pixel, and the ingredient which has 
the photosensitivity of the positive type 
which solubilizes a repulsion layer by 
exposure in this case is desirable, 
furthermore, the approach of performing 
a development ,and forming a repulsion 
layer in the shape of [ desired ] a pattern 
on this pixel, after exposing firom a 
repulsion layer side using an optical 
mask " it is " this case - a repulsion 
layer - a negative mold and a positive 
type " the ingredient which has which 
photosensitivity can be used. 
[0022] As the light source used when 
exposing a photopolymer, a high-pressure 
mercury-vapor lamp, a carbon arc lamp, 
an ultraviolet-rays fluorescent light, a 
xenon lamp, etc. are common. 
Development is performed after exposure 
termination. The unexposed section is 
removed by development and only the 
exposure section remains on a light 
transmission nature substrate by it. 
Development can be performed to a 
developer by well-known approaches, 
such as immersion, a rinse, ultrasonic 
donning, and desiccation. As a developer, 
the water solution of organic alkali, such 



as inorganic alkali, such as a sodium 
carbonate, a sodium hydroxide, and a 
potassium hydroxide, and ethanolamine, 
etc. is preferably used, for example to the 
resin in which alkali development is 
possible. 

[0023] Next, a protection -from -light agent 
is mixed and the solution for black matrix 
formation mainly colored black is applied. 
As for this repulsion layer, oil-repellent 
**** has the property which is a 
water-repellent operation and which 
becomes size to this solution for black 
matrix formation, therefore since the 
solution for black matrix formation is 
crawled in a part for a repulsion layer, it 
is not applied, but the solution for black 
matrix formation can be made to apply 
only to a pixel gap part without this 
repulsion layer. 

[0024] Although an inorganic and organic 
pigment, a color, a metal powder, a 
metallic oxide, etc. are used for a good 
target as a protection-from -light agent, 
the mixture of carbon black, black 
titanium oxide, red, blue, and a green 
pigment is especially desirable. 
[0025] Although tiie solvent which 
dissolves or distributes a 
protection-firom-light agent and a 
protection-from-light agent at least is 
required for the solution for black matrix 
formation, since oil-repeJJent **** with 
th(?. resin and the repulsion layer which 
servo, as a binder besides this raises a 
water-repellent operation, it can add 
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various additives for the purpose of a 
leveling disposition top etc. In order for 
oil-repellent **** to raise a 
water-repellent operation, the one higher 
generally of the surface tension of the 
solution which mixed the 
protection-from-light agent is desirable, 
and it is desirable to use polar solvents, 
such as water with surface tension high 
for that purpose. Moreover, as for 
oil-repellent a water-repellent 

operation acts [ the one where the flxiidity 
of the solution which mixed the 
protection-from-light agent is higher ] 
effectively. As viscosity of a solution, 500 
or less CPs are 50 or less CPs still more . 
preferably 100 or less CPs more 
preferably. 

[0026] A well-known technique can be 
used as the approach of distributing or 
dissolving a protection-from-Ught agent, 
and a protection-from-Hght agent is 
mixed in a solvent, and it is made to 
distribute by distributed in a plane one, 
such as a ball mill, or is made to dissolve 
with churning equipment. As for the 
method of application, the rotation 
applying metliods, such as DIP spreading, 
a roll coater, HOERA, and a spinner, are 
used for a good target. Also in this, since 
the coverage of the solution for black 
matrix formation is equalized on a 
substratjc during spreading, the rotation 
applying methods, such as DIP spreading, 
HOERA. and a spinner, are excellent in 
the thickness homogeneity of « black 



matrix, and especially desirable. 
[0027] then, the thing to dry with hot 
blast oven, a hot plate, etc, a desired 
black matrix is manufactured. When only 
a predetermined amount applies the 
solution with which only the specijfied 
quantity mixed the pro tection-from light 
agent, the manufacture approach of this 
invention can bring the thickness of the 
black matrix section close to the 
thickness of the pixel section, and can 
manufacture the color filter which was 
easily excellent in surface surface 
smoothness. Moreover, since the 
thickness of a pixel is comjparatively thick, 
it can also make high enough 
protection-from-light nature of a black 
matrix. 

[0028] If a black matrix is formed by the 
above-mentioned method of application, 
the same protection-from-light layer as 
the black matrix section will be formed 
also in the outside of the black matrix 
section formed in a pixel and a pixel gap. 
Generally the periphery side of the black 
matrix formed in a pixel and a pixel gap 
is adjoined, a frame -like 

protection-from-light layer is formed, and 
there is a part which does not need, 
formation of a protection-from-light layer 
in the outside further. The frame-like 
protection-from-light layer prevented the 
leakage of the light from the screen edge 
when carrying out eel ****, it was 
prepared in order, to offer a clear image, 
and it can be produced by spreading of 
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the solution for black matrix formation. 
About the part which fxurthermore does 
not need formation of the 
protection from light layer of the outside, 
it is realizable using the approach in 
which prepare a repulsion layer and 
make it not make it adhere, and the 
approach of removing by the FOTORISO 
etching method etc. at a back process. 
[0029] In the above, the laminating of the 
repulsion layer was carried out after pixel 
formation of each color, and after 
patternizing this, how to form a black 
matrix was explained. Of course, 
although the laminating of the repulsion 
layer may be respectively carried out for 
every pixel formation of each color and 
you may patternize to coincidence, 
oil-repellent **** to the solution for black 
matrix formation of that the direction 
which carries out the laminating of the 
layer from the pixel' formation 
retroversion of each color, and patternizes 
this has few repulsion layer formation 
processes, and a repulsion layer is more 
desirable from the dependability of a 
water-repellent operation being high etc. 
[0030] Then, the laminating of exfoliation, 
a topcoat layer, an ITO transparent 
electrode, orientation film, etc. of a 
repulsion layer is carried out by' tiie 
well-known approach if needed. However, 
since the level difference of the pixel 
section and the black matrix section can 
be easily m;ule small by adjusting the 
solid conU-Mii concentration and coverage 



of the solution Yor black matrix formation 
according to the manufacttire approach of 
this invention, a topcoat layer can be 
omitted and it is effective in improvement 
in manufacture yield, and especially cost 
reduction. 

[0031] Hereafter, an example explains 

this invention concretely. 

[0032] 

[Example] 

Example 1 red, green, the Quinacridone 
system pigment respectively shown by 
Color Index No.73905 Pigment Red 209 
as a blue pigment, and Color Index 
No.74265 Pigment Green 36 The 
copper*phthalocyanine-blue system 
pigment shown by Phthalocyanine Green 
system pigment Color Index No.74160 
Pigment Blue 15-4 shown was prepared. 
Mixed distribution of a transparent 
polyimide precursor solution (Toray 
Industries, Inc. make "Semicofine" SP- 
901) and the above-mentioned pigment 
was carried out respectively, and red, 
green, and three kinds of blue pastes 
were obtained. After applying and 
carrying out the semi cure of the green 
paste on the glass substrate of light 
transmission nature, the cure of the 
green pixel of the shape of a pitch 
300micrometer stripe was formed and 
carried out by width of face of 60 
micrometers by the photolithography 
metiiod. Thickness of this pixel layer was 
set to 1.5 micrometers. Similarly 
stripe like red and a blue pixel were 
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formed so that pixel spacing of three 
colors might be set to 40 micrometers. 
[0033] next, the same field as the pixel of 
this glass substrate whenever 
[ esterification ] the naphthoquinone -1 
of 45% of phenol novolak resin (the 
Sumitomo Bakelite Co., Ltd. make " -* a 
violet gin" - PR50235), and 2- 
Diazido-5- The 10 % of the weight 
dioxane solution of a sulfonate (molecular 
weight 1300 [ about ]) was applied by the 
spinner, it dried in GO degree-C hot blast, 
and the laminating of the photopolymer 
layer with a thickness of about 2 
micrometers for pattern formation was 
carried out. Besides, after applying 0.5% 
of the weight of n-hexane solution of 
gamma-aminopropyl triethoxysilane (the 
product made from UCC, AllOO) by the 
spinner and drying in 100-degree-C hot 
blast, the 10 % of the weight n-heptane 
solution of the constituent of the silicone 
rubber which consists of the following 
presentation was applied, it dried in 
lOO degree-C hot blast, and the silicone 
rubber layer with a thickness of about 2 
micrometers was prepared. 
[0034] 

Constituent of silicone rubber I . poly 
dimethylsiloxane (m olecular- weight 
80,000 [ about ], end group OH radical) 
100 weight section RO 
mothyltriacetoxysilanc Five weight 
sections Ha . acetic acid dibutyltin The 
0.2 weight sections The 13-micrometer 
polypropylene film was laminated on tlie 



silicone rubber layer for protection. 
[0035] Next, it set so that Ught might 
shine upon an idle fin 2000 exposure 
machine from a glass substrate, and UV 
light was irradiated for 60 seconds from 
the distance of Im. The protection film 
was exfoliated, and when the front face of 
silicone rubber was lightly rubbed with 
the cotton pad containing the mixed 
solvent of "Isopar" (product made from 
ESSO), and ethanol, the sihcone rubber 
layer of the exposure section and the 
photopolymer layer under it were 
removed. On the pixel, the repulsion 
layer which consists of silicone rubber 
was formed. Then, rotation spreading of 
the solution for black matric formation 
which has the following presentation was 
carried out by the spinner, after 
80-degree-C hot air drying, the cure was 
continuously carried out in 350-degree-C 
hot blast, and the black matrix with a 
thickness of about 1.5 micrometers was 
prepared in the pixel gap. In addition, the 
reducing contact angle over the repulsion 
layer of this solution for black matrix 
formation was 80 degrees, 
[0036] 

Polyimide (the Toray Industries, Inc. 
make, "Semicofine" SP 710) Six weight 
sections Carbon black (the Mitsubishi 
Kasei Corp. make, MA- 100) Four weight 
sections N-methyl pyrrolidone It sets so 
that light may shine u])on an idle fin 
2000 exposure machine in front of 90 
weight sections and a curr. at a repulsion 
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layer, and it is UV light. If the front face 
of a repulsion layer is lightly rubbed with 
the cotton pad containing the mixed 
solvent of "Isopar" (product made from 
ESSO), and ethanol after irradiating for 
60 seconds from the distance of Im, the 
silicone rubber layer of an exposure 
section repulsion layer and the 
photopolymer layer under it are 
removable. OD of a black matrix was 
excellent in 3.5 or more and 
protection from-light nature, and the 
color filter the surface level difference of a 
black matrix and a pixel excelled [ color 
filter ] in surface smooth nature 0.3 
micrometers or less was obtained. 
[0037] Red, green, and three kinds of blue 
pastes were obtained like example 2 
example 1. After appljdng and carrying 
out the semi cure of the green paste on 
the glass substrate of light transmission 
nature, the cure of the green organic 
coloring layer of the triangle array 
located in a line with longitudinal 
direction pitch 456micrometer and 
lengthwise direction pitch 172micrometer 
was formed and carried out in the 145 
micrometers wide configuration by the 
photolithography method at 125 
micrometers long. Thickness of this 
organic coloring layer was set to 1,5 
micrometers. Similarly, red and an 
organic blue coloring layer were formed 
so that the length of red bluish green and 
lateral pixel spacing might, be set to 27 
micrometers. 



[0038] next, the following resiUence 
constituent a spinner applying - 
SOdegree-Cdegree C it dried in hot blast 
and the laminating of the 1 -micrometer 
repulsion layer in thickness was carried 
out on the pixel. 
[0039] 

resilience constituent Styrene / methyl 
methacrylate / methacrylicacid 
copolymer (copolymerization ratio 3/3/4) 
The 10.9 weight sections Trimethyl 
propane acrylate The 3.9 weight sections 
Epoxy acrylate The 2.6 weight sections 
Fluorochemical surfactant (TOKEMU 
products company make 

"EFTOP"EF-123A-l) The 0.9 weight 
section Fluorochemical surfactant (the 
Dainippon Ink & Chemicals, Inc. make, 
"MEGAFAC"F -179) The 4.5 weight 
sections Cumene hydroperoxide 1.0 
weight section 2-butoxyethanol To a 
100.0 weight sections pan, it is a positive 
type photoresist (Shipley "Microposit" 
RClOO 30cp). It applied by the spinner. 
By using a pixel as a mask, it exposed 
from the substrate rear face, the 
repulsion layer by which the laminating 
was carried out to parts other than on a 
pixel was exposed, and it carried out at 
the time of development with the alkali 
developer (what diluted Shipley 
"Micropositi". Deveroper 5 times with 
water). At this time, the repulsion layer 
was also etched into coincidence and the 
developer removed it. After heat. lreaTjng 
at 140 degrees C, the positivt*. type 
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photxDresist was removed of methyl 
Cellosolve acetate, and the repulsion 
layer pattern which was in agreement 
with the pixel was obtained. Heat 
treatment was performed for 20 minutes 
at 150 more degrees C. 
[0040] Rotation spreading of the solution 
for black matric formation used in the 
example 1 was carried out by the spinner, 
after SO'degree C hot air drying, the cure 
was continuously carried out in 
250-degree-C hot blast, and the black 
matrix with a thickness of about 1.5 
micrometers was prepared in the pixel 
gap. In addition, the reducing contact 
angle over the repixlsion layer of this 
solution for bla.ck matric formation was 
25 degrees. Then, methyl Cellosolve 
acetate removed the repulsion layer. OD 
of a black matrix was excellent in 3.5 or 
more and protectionrfrom-light nature, 
and the color filter the surface level 
difference of a black matrix and a pixel 
excelled [ color filter ] in sxirface smooth 
nature 0.3 micrometers or less was 
obtained, 

[0041] Red, green, and three kinds of blue 
pastes were obtained Uke example 3 
example 1. After applying and carrying 
out the semi cure of the green paste on 
the glass substrate of light transmission 
nature, the cure of the green organic 
coloring layer of the triangle array 
located in a lino with longitudinal 
direction pitch 456 micrometer and 
lengthwise direction pilch 172micrometer 



was formed and carried out in the 145 
micrometers wide configuration by the 
photolithography method at 125 
micrometers long. Thickness of this 
organic coloring layer was set to 1.5 
micrometers. Similarly, red and an 
organic blue coloring layer were formed 
so that the length of red bluish green and 
lateral pixel spacing might be set to 27 
micrometers. 

[0042] Next, the following resihence 
constituent was applied by the spinner 
and the laminating of the repulsion layer 
was carried out on the pixel, 
resihence constituent Positive type 
photoresist (Shipley "Microposit" RClOO 
30cp) The 100 weight sections Solvent 
(Shipley Thinner C) 43 weight sections 
Fluorochemical surfactant (TOKEMU 
products company make 

"EFTOP"EF-123A'l) One weight section 
Fluorochemical surfactant (the 
Dainippon Ink & Chemicals, Inc. make, 
"MEGAFAC'F -179) Let 5 weight sections 
pixel be a mask. It exposed from" the 
substrate rear fage, the repulsion layer by 
which the laminating was carried out to 
parts other than on a pixel was exposed, 
it carried out at the time of development 
with the alkali developer (what diluted 
Shipley "Microposit" Deveroper 5 times 
with water), and the repulsion layer 
pattern which was in agreement with the 
pixel was obtained. It hoat treated at 120 
degrees C after development. 
[0043] Receive 5 weight sections in 
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carbon black. 710F(Japanese emulsifier 
company make) 5 a surfactant "new 
KORARU" " after adding the weight 
section, water, 79 weight sections, and a 
glass bead and distributing for 10 hours 
using a homogenizer (the NIPPON SEIKI 
CO., LTD. make, AM-ll), 10 weight 
sections and the curing agent (Sumitomo 
Chemical Co., Ltd. make, "Sumitex 
accelerator" ACX) 1 weight section were 
mixed for melamine resin (the Sumitomo 
Chemical Co., Ltd. make - " a violet 
gin" - M-3), and the solution for black 
matric formation was prepared. Rotation 
spreading of the solution for black matric 
formation was carried out by the spinner, 
and 80- degrees C of repulsion layers were 
removed of methyl Cellosolve acetate, 
after drying in 140-degree-C hot blast 
continuously. Heat curing was carried out 
for 280 more degree-C 30 minutes, and 
the black matrix with a thickness of 
about 1.5 micrometers was prepared in 
the pixel gap. In addition, the reducing 
contact angle over the repulsion layer of 
this solution for black matric formation 
was 33 degrees. OD of a black matrix was 
excellent in 3.5 or more and 
protectionfrom-light nature, and the 
color filter the surface level difference of a 
black matrix and a pixel excelled I color 
filter ] in surface smooth nature 0.3 
micromelx^rs or less was obtained. 
[0044] 

[Effect of t he Invention] In ordnr i.h;it this 
invention may manufacture a color filter 



as mentioned above, black matric can be 
formed in the gap of a pixel simple, and 
the color filter which was moreover 
excellent in surface smooth nature is 
obtained. Furthermore, to the same 
extent as the thickness of a pixel, this 
invention can also thicken thickness of 
black matric and can obtain high black 
MATORISSU of protection-from-hght 
nature. 
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